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(54) Fat based food products comprising sterols 

(57) The invention concerns a fat based food prod- 
uct comprising natural fat components which have a 
blood cholesterol lowering effect in amounts sufficient to 
obtain a blood cholesterol lowering effect, wherein the 
fat comprises at least 1% of a sterol composition which 
comprises sterols of which at least 40% is esterified 
with fatty acid esters. 
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Description 

[0001] The present invention concerns a fat based 
food product comprising sterols which have a blood 
cholesterol lowering effect when the food product is 
used according to the common needs of the consumer. 
[0002] In International Application no. WO 92/19640 
(Raision Marganiini oy) a substance of beta-sitostanol 
fatty acid ester is described that can be used as such or 
added to food. Also a comparison with the use of beta- 
sitostanol is described. 

[0003] US 3,751,569 suggests the use of esters of 
monocarboxylic acid and plant sterols in dietary oils for 
reducing the cholesterol level. 

[0004] WO 96/38047 (Unilever) describes the addition 
of specific levels of phytosterols to fat based food prod- 
ucts, the phytosterols being defined as to include phyto- 
sterols fatty acid esters. 

[0005] It has been observed that the stability of fat 
based food products diminishes by the addition of ster- 
ols and stanols thereto, in particular when the ster- 
ols/stanols are used at higher levels. As sterols and 
stanols are not very soluble in fat large crystals thereof 
are found in the products prepared with these sterols or 
stanols. For example, very serious crystal formation is 
observed at 3-4% sterol levels On the other hand, how- 
ever, the use of these higher levels is often required to 
obtain the significant cholesterol reduction level that is 
desired. 

[0006] It is well known that by esterif ication with fatty 
acids, the solubility of sterols/stanols can be increased. 
However, a disadvantage of this esterHication is that it 
decreases the efficacy of the sterol/stano! compounds 
to lower the blood cholesterol level. Another disadvan- 
tage found in the use of sterol/stanol fatty acid esters is 
that the absorption of lipophilic micronutrients (like beta- 
carotene) is decreased (Gyling HK et al (1996) Circula- 
tion 6: 1-578). 

[0007] Another disadvantage of using fatty acid-ester- 
rfied sterol/stanols is found in the production thereof, 
requiring long processing times and/or high processing 
costs. 

[0008] The disadvantages indicated above were found 
to be reduced with the present invention, which con- 
cerns fat based food products with an optimal ratio of 
free and esterif ied sterols. The products of the invention 
comprise at least 1% of total sterol and sterol fatty acid 
esters (calculated as free sterols) whereby the degree 
of esterification of the sterols is in the range of 40%- 
90%. Preferably, the degree of esterification is in the 
range of 50-85%, more preferred in the range of 55- 
80%. and most preferred in the range of 60-70%. It has 
been observed that such products do not show instabil- 
ity and/or crystal formation, whereas a maximum blood 
cholesterol lowering efficacy of the sterols is obtained 
and negative effects on absorption of lipophilic micro- 
nutrients are avoided. This beneficial effect is in particu- 
lar suitable for products comprising at least 3% total 



sterols (present as free and esterif ied sterols), with a 
degree of esterification of the sterols in the range of 50- 
85%. Accordingly, a significant cost reduction can be 
achieved, as the amount of the relatively expensive ster- 

s ols can be reduced without a decrease of comparable 
blood cholesterol lowering efficacy, whereas a further 
reduction of costs is obtained in the time and processing 
reduction of the esterification process of the sterols. 
Hence, advantages are found in optimization of effect, 

ro quality (solubility) and production costs. 

The invention was found to be in particular beneficial at 
total sterol levels above 3 wt.% sterol equivalents (total 
of free sterols and sterol present as ester mixture), and 
more preferably at levels of at least 5 wt.%. Normally, a 

75 sterol level range of 7-15 wt.% provides sufficient to 
good results when applied in daily consumed food prod- 
ucts. 

The fat based food products, comprising the sterols 
according to the invention do not form organogels, so 

20 that organogels are outside our inventive concept. 

[0009] Where in this application sterols are men- 
tioned, phytosterols. phytostanols. or mixtures thereof 
are meant. Hence, the term sterols in this application 
refers to 4-desmethylsterols, 4-monomethylsterols and 

25 4.4 , -dimethylsterols. their stanol equivalents, and mix- 
tures thereof in any combination possible. 
Where in this application, reference is made to sterol 
esters, fatty acid esters of such sterols/stanols are 
meant. 

30 [0010] The most advantageous level of sterols to be 
esterified within the teaching of the present invention 
depends on the fat level in the food product and the total 
level of sterols therein. At a given total sterol amount in 
the product, the most advantageous degree of esterif i- 

35 cation will be lower for high fat levels than for low fat lev- 
els (based on total food product). For example, at total 
sterol equivalent levels of about 10% and at fat levels in 
the range of 50-90%, the degree of esterification is suit- 
ably optimized in the range of 40-75%, whereas at a 

40 total sterol equivalent level of about 10% and a fat level 
in the range of 0-50%, the degree of esterification opti- 
mum will be found in the range of 60-90%. 
Also, higher sterol equivalent levels at a given fat level 
will lead to optimization at higher degrees of esterifica- 

45 tion. 

[0011] Fat based food products are food products 
(partially) based on fat and regarded by the consumer, 
as 'fatty type of products'. Examples are-yellow fat 
spreads (containing vegetable fat and/or animal fat such 

so as butterfat), dressings, coffee-creamer, shortenings, 
cooking and frying oils, fillings and toppings, ice-cream 
and the like. These products in most cases comprise a 
particular amount of fat. In some cases, however, prod- 
ucts are still regarded as latty type of products', despite 

55 a replacement of part or even all the fat by fat replacers. 
Fat based food products in which the fat is partially or 
completely replaced by fat replacers are also covered 
by the term fat based food products of this invention. 
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[001 2] The lood products as such are common prod- 
ucts in the western world, and are used by consumers 
on a daily basis in amounts different for each individual. 
The invention is in particular very suitable for yellow fat 
spreads, dressings, cheese, shortenings, cooking and 
frying oils and ice cream, with a preference for yellow fat 
spreads, mayonnaise, dressings, shortenings, cooking 
and frying oils. On the basis of habits of the consumer in 
the western world, the invention is preferred to concern 
particular for yellow fat spreads (including margarines, 
butter and low fat spreads) and dressings. Yellow fat 
spreads, for this invention, can comprise 0 (zero) to 
90% fat (usually 5-80%). Dressings can comprise 0 to 
85% fatty {usually 5-80%), shortenings, cooking and 
frying oil more than 95% fat. 
(001 3] The preparation of the products of the invention 
can be carried out in any suitable manner commonly 
known. Suitably, the sterol/sterol ester mixture can be 
added and dissolved to the fat prior to combining with 
the aqueous phase of the product to be prepared. 
[0014] The optimal degree of esterification of the ster- 
ols may also vary with the manner of preparation of the 
food product. 

[001 5] In a preferred embodiment, the food product is 
a yellow fat spread comprising 0 to 80% fat, the product 
comprising an optimal ratio of sterol and sterol esters 
and a total amount of sterol equivalents (present as free 
and esterified sterols) of at least 2 wt.% and preferably 
at least 5 wt.%. In its most preferred embodiment, the 
amount of sterol equivalents is at least 5 wt.%, with opti- 
mal results found when the amount of sterol equivalents 
is in the range of 7-15 wt.%. 
[001 6] The fat that is applied in these fat based food 
products can be any fat, such as dairy fat and/or vege- 
table fat. However, if fat is present, for health reasons 
the use of one or more vegetable fat sources is pre- 
ferred. In particular, the use of liquid fats is preferred. 
The fat can be one single fat or a blend. The use of fat 
compositions comprising a considerable amount of 
PUFA rich triglycerides in addition to the use of the 
sterol/sterol ester mixture is in particular considered 
highly beneficial. For example, oils ol sunflower, saf- 
flower, rapeseed, linseed, linola and/or soybean can be 
used in a preferred embodiment. Also the fat composi- 
tions mentioned in Netherlands patent documents no. 
Nl 143115, Nl 178559, Nl 155436, Nl 149687, Nl 
155177, European patent documents EP 41303, EP 
209176, EP 249282, and EP 470658 are highly suita- 
ble. 

[001 7] If a fat blend is used, it is preferred that it com- 
prises at least 30%, and more preferred at least 45% of 
polyunsaturated fatty acids, based on the total weight 
amount of the fat in the fat based food product. So, a 
strong effect on the cholesterol lowering effect is 
obtained if use is made of an optimal ratio of sterol and 
sterol-esters as set forth in this application in a food 
product in which a fat blend comprising at least 30 wt.% 
of PUFA rich triglycerides is used. 



[0018] For fat spreads being a commonly and daily 
used product in western food eating habits, a prefer- 
ence exists for the use of a mixture of sterol and sterol 
fatty acid esters, in all the preferred embodiments as set 

5 forth above. 

[0019] Where butterfat is used for preparing spreads 
of the invention, or where the spreads are butter, it is 
preferred that the amount of sterol equivalents is in the 
range of 5-15%. preferably 10-15%. As the consump- 

w tion of butter is considered less beneficial for consumers 
health, the present invention is in particular suitable for 
making spreads containing butter or butter-melanges, 
as the negative effect associated with the butter con- 
sumption can be minimized or even reversed. 

is [0020] For obtaining the optimal amount of sterol- 
esters, preferably the sterols are esterified with one or 
more C2.22 fattv acids - For the Pu r POS e of the invention 
the term C 2 .22 fatt Y acid refers t0 anv molecule compris- 
ing a C2-22 ma ' n cnain anc ' at ' eas * one ac ' d 9 r o u P- 

20 Although not preferred within the present context the 
main cnain mav be partly substituted or side 
chains may be present. Preferably, however the C 2 . 2 2 
fatty acids are linear molecules comprising one or two 
acid group(s) as end group(s). Most preferred are linear 

25 Cg. 2 2 fatty acids as occur in natural oils. 

[0021] Suitable examples of any such fatty acids are 
acetic acid, propionic acid, butyric acid, caproic acid, 
caprylic acid, capric acid. Other suitable acids are for 
example citric acid, lactic acid, oxalic acid and maleic 

30 acid. Most preferred are lauric acid, palmitic acid, 
stearic acid, arachidic acid, behenic acid, oleic acid, 
cetoleic acid, erucic acid, elaidic acid, linoleic acid and 
linolenic acid. 

[0022] When desired a mixture of fatty acids may be 

35 used for esterification of the sterols. For example, it is 
possible to use a naturally occurring fat or oil as a 
source of the fatty acid and to carry out the esterification 
via an interested ication reaction. 
[0023] In a particular embodiment, the fatty acid mix- 

40 ture contains a high amount (>35%, preferably >45%, 
further preferred >60%) of polyunsaturated fatty acids 
(PUFA). This does not only provide the advantage of 
PUFA itself having good Wood cholesterol lowering 
capacity, but also of the sterols esters prepared with 

45 such fatty acids being considered as having a higher 
solubility and blood cholesterol lowering efficacy in the 
body. _ 
[0024] Preferably fatty acid mixtures of sunflower, saf- 
flower, rapeseed, linseed, linola and/or soybean are 

so used. These are typical sources of high PUFA and/or 
low SAFA. Suitable esterification conditions are for 
example described in WO 92/19640. 
[0025] Another advantage of the present invention is 
that by addition of the sterol mixture of free sterols and 

55 fatty acid ester sterols, the amount of hardstock 
required to make a spreadable product out of above 
mentioned liquid oils can be reduced, thereby optimiz- 
ing the amount of PUFA rich glycerides in the product. 
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Example I 

Human trial, Intake 3.31 g/d sterols, 65% esterified 

[0026] The study was conducted with 100 volunteers, 
between 18 and 65 years of age, with stable body 
weights and body mass indices and normal dietary pat- 
terns. Subjects received during 25 days (3.5 weeks) 30 
g/d of a margarine for consumption at lunch and dinner. 
Fasting blood was sampled after 3.5 weeks. A short run- 
in period of five days in which the volunteers familiarized 
themselves with the procedures preceded the actual 
trial. 

[0027] The trial margarines were fortified with sterols 
derived from soybean oil distillates. These sterols were 
esterified with fatty acids from sunflower seed oil with an 
esterif ication rate of 65%. The sterol-ester concentrates 
were used in spread production together with other edi- 
ble oils and fats in order to achieve a product with similar 
fatty acid composition as the non-fortified control 
(PUFA/MUFA/SAFA=48/29/23%). Final sterol equiva- 
lent concentration (as free and esterified sterol) was 
1 1.0 % on product. Margarines were kept at 5°C before 
delivery to the volunteers and were intended to replace 
an equivalent amount of the spread habitually used by 
the volunteers. 

[0028] Venous blood was obtained from seated volun- 
teers that were at least 10 hours in a fasting state. 
Plasma was prepared by centrifuging blood for 10 min- 
utes at 3000g. Plasma total cholesterol concentrations 
were determined directly. HDL- and LDL-cholesterol 
levels at screening were determined at a later stage in 
plasma. LDL-cholesterol was calculated. 
[0029] Plasma obtained during the trial was stored at 
-80 degree C for cholesterol analyses. 
[0030] Analyses showed a decrease in total choles- 
terol concentration of 7.4 % (from 5.15 mM in control 
group to 4.77 mM in sterol group) and a decrease of 
1 1.8 % in LDL-cholesterol concentration (from 3.31 mM 
to 2.92 mM). HDL-cholesterol concentration was not 
significantly affected by the test margarine. In conclu- 
sion, an intake of 3.31 g of sterols per day of which 65% 
was esterified with fatty acids lead to a decrease in total 
cholesterol concentration of 7.4% and a decrease in 
LDL-cholesterol concentration of 11.8%. The HDIVLDL 
cholesterol ratio was positively affected by an increase 
of 14.3%. 

Example II 

Human trial, Intake 3.30g/d sterols, 85% esterified 

[0031 ] The study was conducted with 1 00 volunteers, 
between 18 and 65 years of age, with stable body 
weights and body mass indices and normal dietary pat- 
terns. Subjects received during 25 days (3.5 weeks) 25 
g/d of a margarine for consumption at lunch and dinner. 
Fasting blood was sampled after 3.5 weeks. 



[0032] The trial margarines were fortified with sterols 
derived from soybean oil distillates. These sterols were 
esterified with fatty acids from sunflower seed oil with an 
esterif ication rate of 85%. The sterol-ester concentrates 

5 were used in spread production together with other edi- 
ble oils and fats in order to achieve a product with similar 
fatty acid composition as the non-fortified control 
(PUFA/MUFA/SAFA=48/29/23%). Final sterol equiva- 
lent concentration (as free and esterified sterol) was 

70 13.2 % on product. Margarines were kept at 5°C before 
delivery to the volunteers and were intended to replace 
an equivalent amount of the spread habitually used by 
the volunteers. 

[0033] Venous blood was obtained from seated volun- 
15 teers that were at least 10 hours in a fasting state. 
Plasma was prepared by centrifuging blood for 10 min- 
utes at 3000g. Plasma total cholesterol concentrations 
were determined directly. HDL- and LDL-cholesterol 
levels at screening were determined at a later stage in 
20 plasma. LDL-cholesterol was calculated. Plasma 
obtained during the trial was stored at -80 degree C for 
cholesterol analyses. 

[0034] Analyses showed a decrease in total choles- 
terol concentration of 6.3% (from 5.25 mM in control 

25 group to 4.92 mM in sterol group) and a decrease of 
9.0% in LDL-cholesterol concentration (from 3.10 mM to 
2.82 mM). HDL-cholesterol concentration was not sig- 
nificantly affected by the test margarine. In conclusion, 
an intake of 3.30 g of sterols per day of which 85% was 

30 esterified lead to a decrease in total cholesterol concen- 
tration of 6.3% and a decrease in LDL-cholesterol con- 
centration of 9.0%. The HDL/LDL cholesterol ratio was 
positively affected by an increase of 7.9%. 

35 Example III 

Human trial, Intake 0.85g/d sterols, 0% esterified 

[0035] The study was conducted with 78 volunteers. 

40 between 18 and 65 years of age t with stable body 
weights and body mass indices and normal dietary pat- 
terns. Subjects received during 25 days (3.5 weeks) 25 
g/d of a margarine for consumption at lunch and dinner. 
Fasting blood was sampled after 3.5 weeks. 

45 [0036] The trial margarines were fortified with sterols 
derived from soybean oil distillates. These sterols were 
added as free sterols to the margarine. The sterol con- 
centrates were used in spread production together with 
other edible oils and fats in order to achieve a product 

so with similar fatty acid composition as the non-fortified 
control (PUFA/MUFA/SAFA=48/29/23%). Final sterol 
equivalent concentration (as free sterol) was 3.4 % on 
product. Margarines were kept at 5°C before delivery to 
the volunteers and were intended to replace an equiva- 

55 lent amount of the spread habitually used by the volun- 
teers. 

[0037] Venous blood was obtained from seated volun- 
teers that were at least 10 hours in a fasting state. 
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Plasma was prepared by centrifuging blood for 10 min- 
utes at 3000g, Plasma total cholesterol concentrations 
were determined directly. HDL- and LDL-cholesterol 
levels at screening were determined at a later stage in 
plasma. LDL-cholesterol was calculated. Plasma 
obtained during the trial was stored at -80 degree C tor 
cholesterol analyses. 

[0038] Analyses showed a decrease in total choles- 
terol concentration of 3.8% (from 5.06 mM in control 
group to 4.87 mM in sterol group) and a decrease of 
6.1% in LDL-cholesterol concentration (from 3.10 mM to 
2.91 mM). HDL-cholesterol concentration was not sig- 
nificantly affected by the test margarine. In conclusion, 
an intake of 0.85 g of unesterified sterols per day lead to 
a decrease in total cholesterol concentration of 3.8% 
and a decrease in LDL-cholesterol concentration of 
6.1%. The HDL/LDL cholesterol ratio was positively 
affected by an increase of 8.2% 

Example IV 

Human trial, Intake 0.85g/d sterols, 85% esterified 

[0039] The study was conducted with 1 00 volunteers, 
between 18 and 65 years of age, with stable body 
weights and body mass indices and normal dietary pat- 
terns. Subjects received during 25 days (3.5 weeks) 25 
g/d of a margarine for consumption at lunch and dinner. 
Fasting blood was sampled after 3.5 weeks. 
[0040] The trial margarines were fortified with sterols 
derived from soybean oil distillates. These sterols were 
esterified with fatty acids from sunflower seed oil with an 
esterif ication rate of 85%. The sterol-ester concentrates 
were used in spread production together with other edi- 
ble oils and fats in order to achieve a product with similar 
fatty acid composition as the non-fortified control 
(PUFA/MUFA/SAFA=48/29/23%). Final sterol equiva- 
lent concentration (as free and esterified sterol) was 3.4 
% on product. Margarines were kept at 5°C before deliv- 
ery to the volunteers and were intended to replace an 
equivalent amount of the spread habitually used by the 
volunteers. 

[0041 ] Venous blood was obtained from seated volun- 
teers that were at least 10 hours in a fasting state. 
Plasma was prepared by centrrfuging blood for 10 min- 
utes at 3000g. Plasma total cholesterol concentrations 
were determined directly. HDL- and LDL-cholesterol 
levels at screening were determined at a later stage in 
plasma. LDL-cholesterol was calculated. Plasma 
obtained during the trial was stored at -80 degree C for 
cholesterol analyses. 

[0042] Analyses showed a decrease in total choles- 
terol concentration of 2.9% (from 5.25 mM in control 
group to 5.10 mM in sterol group) and a decrease of 
2.3% in LDL-cholesterol concentration (from 3.10 mM to 
3.03 mM). HDL-cholesterol concentration was not sig- 
nificantly affected by the test margarine. In conclusion, 
an intake of 0.85 g of sterols per day of which 85% was 



esterified lead to a decrease in total cholesterol concen- 
tration of 2.9% and a decrease in LDL-cholesterol con- 
centration of 2.3%. The HDL/LDL cholesterol ratio was 
positively affected by an increase of 2.9%. 

5 

Example V 

Preparation of a spread 70% fat 

10 [0043] 39 parts refined sunflower oil (65% PUFA as 
linoleic acid) was enriched with 5.7 parts of free sterols 
and 53.5 parts of sterols esterified with sunflower fatty 
acid (total sterol equivalent concentration 38.3%). Of 
this sterol and sterol-ester concentrate, 31 parts were 

75 mixed with 25 parts of normal refined sunflower oil, 15 
parts of refined rapeseed oil and 11 parts of a refined 
interesterrfted mixture of 65 parts fully hardened palm 
oil and 35 parts fully hardened palm kernel oil. To 82 
parts of this fatblend, small amounts of soybean lecithin, 

20 monoglyceride. flavours and beta-carotene solution 
were added. 

[0044] To 16 parts water, small amounts of whey pro- 
tein powder, flavour, and citric acid were added to obtain 
a pH of 4.8. 

25 [0045] 82 parts of the fat phase composition (contain- 
ing 70% of fat) and 18 parts of the aqueous phase com- 
position were mixed and kept at 60 degrees C. The 
mixture was then passed through a Votator line with 2 
scraped surface heat exchangers (A-units) and 1 stirred 

30 crystallizer (C-unit) in AAC-sequence operating at 800, 
800 and 100 rpm respectively. The product leaving the 
C-unit had a temperature of 1 1 degrees C. It was filled 
into tubs and stored at 5 degrees C. A good and stable, 
high PUFA, high fat-continuous spread enriched with 

35 12% sterols (as free and esterified sterols in ratio 
5.7/53.5) was obtained. 

Example VI 

40 Preparation of a spread 70% fat 

[0046] 39 parts refined sunflower oil (65% PUFA as 
linoleic acid) was enriched with 12.3 parts of free sterols 
and 37.4 parts of sterols esterified with sunflower fatty 

45 acid (total sterol equivalent concentration 35%). Of this 
sterol and sterol-ester concentrate, 31 parts were mixed 
with 24 parts of normal refined sunflower oil, 1 5 parts of 
refined rapeseed oil and 1 1 parts of a refined interester- 
Hied mixture of 65 parts fully hardened palm oil and 35 

so parts fully hardened palm kernel oil. To 81 parts of this 
fatblend, small amounts of soybean lecithin, monoglyc- 
eride, flavours and beta-carotene solution were added. 
[0047] To 17 parts water, small amounts of whey pro- 
tein powder, flavour, and citric acid were added to obtain 

55 a pH of 4.8. 

[0048] 81 parts of the fat phase composition (contain- 
ing 70% of fat) and 1 9 parts of the aqueous phase com- 
position were mixed and kept at 60 degrees C. The 
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mixture was then passed through a Votator line with 2 
scraped surface heat exchangers (A-units) and 1 stirred 
crystallizer (C-unit) in AAC-sequence operating at 800, 
800 and 100 rpm respectively. The product leaving the 
C-unit had a temperature of 1 1 degrees C. It was filled 
into tubs and stored at 5 degrees C. A good and stable, ■ 
high PUFA, high fat-continuous spread enriched with 
11% sterols (as free and esterified sterols in ratio 
12.3/37.4) was obtained. 

Example VII 

Preparation of a spread 40% 

[0049] 39 parts refined sunflower oil (65% PUFA as 
linoleic acid) was enriched with 5.7 parts of free sterols 
and 53.5 parts of sterols esterified with sunflower fatty 
acid (total sterol equivalent concentration 38.3%). Of 
this sterol and sterol-ester concentrate 31 parts were 
mixed with 15 parts of normal refined sunflower oil and 
with 6 parts of a refined interesterified mixture of 50 
parts fully hardened palm oil and 50 parts fully hard- 
ened palm kernel oil. To this fatblend small amounts of 
soybean lecithin, monoglyceride and beta-carotene 
solution were added. 

[0050] To 44 parts water, gelatin and small amounts of 
whey protein powder, flavours, preservative and citric 
acid were added to obtain a pH of 4.7. 
[0051 ] 52 parts of the fat phase composition (contain- 
ing 40% of fat) and 48 parts of the aqueous phase com- 
position were mixed and kept at 60 degrees C. The 
mixture was then passed through a Votator line with 2 
scraped surface heat exchangers (A-units) and 2 stirred 
crystallizers (C-unit), in ACAC-sequence operating at 
500, 1000, 600 and 100 rpm respectively. The product 
leaving the last C-unit had a temperature of 10 degrees 
C. It was filled into tubs and stored at 5 degrees C. A 
good and stable, high PUFA, low fat-continuous spread 
enriched with 12% sterols (as free and esterified sterols 
in ratio 5.7/53.5) was.obtained. 

Example VIII 

Preparation of a spread 70% fat 

[0052] 48 parts refined sunflower oil (65% PUFA as 
linoleic acid) was enriched with 23.0 parts of free sterols 
and 25.2 parts of sterols esterified with sunflower fatty 
acid (total sterol equivalent concentration 38.3%). Of 
this sterol and sterol-ester concentrate, 31 parts were 
mixed with 25 parts of normal refined sunflower oil, 15 
parts of refined rapeseed oil and 1 1 parts of a refined 
interesterified mixture of 65 parts fully hardened palm 
oil and 35 parts fully hardened palm kernel oil. To 82 
parts of this fatblend. small amounts of soybean lecithin, 
monoglyceride, flavours and beta-carotene solution 
were added. 

[0053] To 1 6 parts water, small amounts of whey pro- 



tein powder, flavour, and citric acid were added to obtain 
a pH of 4.8. 

[0054] 82 parts of the fat phase composition (contain- 
ing 70% of fat) and 18 parts of the aqueous phase com- 

5 position were mixed and kept at 60 degrees C. The 
mixture was then passed through a Votator line with 2 
scraped surface heat exchangers (A-units) and 1 stirred 
crystallizer (C-unit) in AAC-sequence operating at 800, 
800 and 100 rpm respectively. The product leaving the 

10 C-unit had a temperature of 1 1 degrees C. It was filled 
into tubs and stored at 5 degrees C. A good and stable 
spread could not be obtained. The product with 12% 
sterols (as free and esterified sterols in ratio 23.0/25.2) 
was sandy due to the presence of unacceptable sterol 

15 crystals. 

Example IX 

Preparation of a dressing 33% fat 

20 

. [0055] 49 parts of water is mixed with 1 1 parts of var- 
ious flavour components, preservatives, thickeners and 
emulsifiers. The mixture is thoroughly mixed in a stain- 
less steel stirred vessel. To this aqueous mixture 20 

25 parts of sunflower oil (65% PUFA as linoleic acid) 
enriched with sterol and sterol esters is added. This 
concentrate is prepared by mixing 49 parts refined sun- 
flower oil with 1 2.3 parts of free sterols and 37.4 parts of 
sterols esterified with sunflower fatty acids (total sterol 

30 equivalent concentration 35%). To above oil in water 
mixture, 20 parts of normal refined sunflower oil is 
added, thoroughly mixed for an additional 1 5 minutes, to 
obtain a pre-emulsion. The pre-emulsion is brought into 
a colloid mill (Prestomill PM30) and processed at a split- 

35 size between level 1 5 and 20 and a throughput between 
level 4 and 6. A good and stable water continuous 
dressing enriched with 7% sterols as free and esterified 
sterols (in ratio 12.3/37.4) is obtained. 

40 Claims 

1. Fat based food product comprising at least 1 wt.% 
sterol equivalents (present as free or as esterified 
sterols) whereby the degree of esterification of the 

45 sterols is in the range of 40%-90%. 

2. Fat based food product according to claim 1 , 
wherein the degree of esterification of the sterols is 
in the range of 50%-85%. 

so 

3. Fat based food product according to claim 2, 
wherein the fat comprises a sterol and sterol-esters 
mixture in which the amount of esterified sterols is 
between 55 and 80%. 



55 

4. Fat based food product according to claim 3, 
wherein the fat comprises a sterol and sterol-esters 
mixture in which the amount of esterified sterols is 
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between 60 and 70%. 

5. Fat based food product according to any one of 
claims 1 -4, wherein the total amount of sterol equiv- 
alents (present as free or as esterrfied sterols) is at 5 
least 2 wt.%. 

6. Fat based food product according to claim 5, 
wherein the total amount of sterol equivalents 
(present as free or as esterrfied sterols) is at least 5 10 
wt%. 

7. Fat based food product according to any one of the 
previous claims, wherein the fat in the food product 
comprises butterfat, and the amount of sterol equiv- 15 
alents (present as free or as esterrfied sterols) is in 
the range of 5-15 wt.% 

8. Fat based food product according to any one of 
claims 1-6, wherein the fat used in the product is a 20 
fat comprising at least 30 wt.%, and preferably at 
least 45 wt.% of PUFA rich triglycerides, calculated 

on the total weight of the fat present in the product. 

9. Food product according to any of claims 1-8 25 
selected from the group of yellow fat spreads, may- 
onnaise, dressings, shortenings, cooking and frying 
oils and ice-cream. 

1 0. Yellow Fat spread comprising 0 to 80% fat accord- 30 
ing to any of claims 1-8. 
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